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(57) Abstract 

A method of and apparatus for the removal and replacement of part of a gas turbine engine powerplant (10). Two beams 
(25) are attached to the pylon (13) from which the powerplant (10) is suspended from an aircraft. Those parts of the powerplant 
(10) which are not required to be moved are suspended from carriages (28, 29) which are translatable along the beams (25) when 
the parts which are to be removed are disconnected from the remainder of the power plant (10). The carriages (28, 29) together 
with the parts which they carry are then translated to a position which permits the removal of the remaining parts. Replacement 
of the removed part is essentially the reverse of the procedures for parts removed. The method reduces the time taken to replace 
powerplant parts. 
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METHOD OF AND APPARATUS FOR REMOVING AND REPLACING 
A PART OR PARTS OF A GAS TURBINE ENGINE POWERPLANT 
This invention relates to a method of and apparatus for 
the removal and replacement of a part or parts of a gas 
turbine engine powerplant and in particular to such a 
powerplant mounted on an aircraft. 
5 A common and convenient way of mounting a gas turbine 

engine powerplant on an aircraft is to suspend the 
powerplant from a pylon mounted on the underside of the 
aircraft wing. It is inevitable that at some time, a part 
or parts of the powerplant will have to be removed for 
10 repair or replacement. Frequently this involves the removal 
of the whole powerplant from the aircraft whereupon it is 
taken away for dlssembly. Modern gas turbine engine 
powerplants are frequently built on a modular basis. If the 
particular problem with a powerplant is limited to a 
15 particular module or group of modules, it is clearly not 
efficient to remove all of the modules from the aircraft to 
solve the problem. It would be far more desirable to be 
able to remove the defective module or modules from the 
aircraft while leaving the remaining modules on the 
20 aircraft. This would enable only the defective module or 
modules to be replaced, thereby ensuring rapid re-entry into 
service of the aircraft. 

It is an object of the present invention to provide a 
method of removing a gas turbine engine powerplant, or part 
25 thereof, from an aircraft and to its replacement which 
substantially avoids the aforementioned difficulties. 

It is a further object of the present invention to 
provide apparatus for carrying out such a method. 

According to the present invention, a method of 
30 removing and replacing a part of a gas turbine engine 
powerplant on an aircraft comprises the steps of temporarily 
attaching support structure to said aircraft at a position 
adjacent said gas turbine engine powerplant, attaching those 
parts of said powerplant which are not required to be 
35 removed from said aircraft to said support structure, 
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attaching those portions of said powerplant to be removed to 
a crane, hoist or the like, disconnecting from the remainder 
of said powerplant and said aircraft said powerplant parts 
to be removed so that the remaining powerplant parts are 
5 solely supported from said aircraft by said temporary 
support structure, removing said disconnected powerplant 
parts from said powerplant using said crane, hoist or the 
like, replacing said removed powerplant parts on said 
powerplant and connecting them thereto and to said aircraft, 
10 and subsequently removing said temporary support structure. 
According to a further aspect of the present invention, 
apparatus for use in the removal and replacement of a part 
of a gas turbine engine powerplant mounted on an aircraft 
comprises support means for temporary attachment to said 
15 aircraft, means for attaching said support structure to 
those parts of said powerplant which are not to be removed 
and replaced, and a crane, hoist or the like for use in the 
removal and replacement of those parts of said powerplant 
which are to be removed and replaced. 
20 The present invention will now be described, by way of 

example, with reference to the accompanying drawings in 
which: 

Figure 1 is a side view of a gas turbine engine 
powerplant, part of which is removable in accordance with 
25 the method of the present invention. 

Figure 2 is a view on section line A— A of Figure 1. 
Figure 3 is a view on section line B-B of Figure 2. 
Figure 4 is a perspective view of the gas turbine 
engine powerplant shown in Figure 1 indicating how part of 
30 the nacelle of the powerplant is pivotally mounted on the 
remainder of the nacelle. 

Figure 5 is a side view of the gas turbine engine 
powerplant shown in Figure 1 in a partially dissembled state 
indicating the manner in which part of the powerplant is 
35 removable in accordance with the method of the present 
invention and showing apparatus in accordance with the 
present invention. 
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Figure 6 Is a view on section line C-C of Figure 5. 
Referring to Figure 1, a gas turbine engine powerplant 
generally indicated at 10 comprises a nacelle 11 which 
encloses a ducted fan gas turbine engine 12 (shown in 
5 interrupted lines ) . The powerplant 12 is suspended by means 
of a pylon 13 from an aircraft wing 14. The ducted fan gas 
turbine engine 12 is of conventional configuration. It will 
not, therefore , be described in any further detail. 

The pylon 13 is likewise of generally conventional 
10 configuration. However a part 15 of the nacelle 11 is 
structurally integral with the pylon' 13. Specifically the 
nacelle part 15 is a part of the upper half of the nacelle 
11 which is located in the mid-region of the nacelle 11. It 
is of inverted generally u-shaped cross-section and 
15 interconnects the fully annular parts 16 and 17 of the 
nacelle 11 which define the powerplant intake and final 
nozzle. The intake 16 and 17 are attached to the nacelle 
part 15 by conventional bolted joints. 

The lower half of the nacelle 11 immediately below the 
20 nacelle part 15 is Interposed between but is notr attached to 
the intake 16 and nozzle 17. The lower nacelle half 18 is 
constituted by two similar access doors 19 r one of which can 
be seen in Figures 1 and 4. Each access door 19 is 
pivotally attached to the nacelle part 15 so that it can be 
25 pivoted away from the remainder of the nacelle 11, as can 
be seen in Figure 4 to provide maintenance access to the 
ducted fan gas turbine engine 12. Additionally , the access 
doors 19 are removable from the nacelle part 15 to 
facilitate at least partial powerplant removal in accordance 
30 with the method of the present invention. 

Each of the access doors 19 and the nacelle part 15 is 
provided with a pivotable flap 20. During normal operation 
of the ducted fan gas turbine engine 12 , the flaps 20 block 
correspondingly shaped apertures in the nacelle part 15 and 
35 the access doors 19. However when reverse thrust of the 
engine 12 is required for braking purposes, the flaps 20 
pivot open. They pivot in such a way as to divert at least 



9306008A1 I > 



WO 93/06008 PCT/GB92/01369 

4 

some of -the fan by-pass air passing through the engine 12 in 
a generally forwards direction. 

It will be seen therefore that all of the nacelle 11 is 
either directly or indirectly carried by the pylon 13; the 
5 nacelle part 15 being structurally integral with the pylon 13 
while the remainder of the nacelle 11 is carried by the 
nacelle part 15* None of the nacelle 11 is carried by the 
ducted fan gas turbine engine 12. 

The ducted fan gas turbine engine 12 is supported 
10 within the nacelle 11 at four locations: one at the rear of 
the engine and three at the fronts 

The rear engine mounting 21 can be seen in Figure 3. 
It is of conventional configuration and interconnects the 
turbine casing of the engine 12 and the pylon 13. 
15 The front of the engine 12 is supported by three 

mountings 22,23 and 24 which can be seen in Figure 2. The 
mountings 22 and 24 are located in a horizontal plane 
containing the longitudinal axis of the engine 12 and 
interconnect the fan casing of the ducted fan engine 12 with 
20 the nacelle part 15. The mounting 23 is located at the top 
of the fan casing and interconnects the fan casing with the 
pylon 13. The fan casing is the largest diameter part of 
the engine 12 and surrounds the engines' fan blades 25 
visible in Figure 4. 
25 All of the mountings 22,23 and 24 are of the same 

general type and, together with the rear mounting 21, are 
readily releasable to permit the removal of the engine 12 
from the pylon 13. 

It is sometimes necessary to remove and replace part of 
30 the powerplant 10. The present invention is concerned with 
a method of achieving this end without the total removal of 
the powerplant 10 from the pylon 13. 

When it is desired, for instance, to remove and replace 
the ducted fan gas turbine engine 12 but not the intake 16 
35 and nozzle 17, the following procedure is followed: 

Two similar beams 25, which can be seen in Figures 5 
and 6, are temporarily attached to the pylon 13. 
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Specifically one beam 25 is positioned each side of the 
pylon 13 so that the beams 25 are parallel with each other 
and located horizontally above the powerplant 10. The beams 
25 are interconnected by a series of bars, one of which 26 
5 can be seen in Figure 6, which pass through suitable bushes 
27 provided in the pylon 13. The pylon 13 therefore 
supports the beams 25. 

The beams 25 each carry two carriages 28 and 29. The 
carriages 28 and 29 are adapted to translate along their 
10 respective beams 25 and are provided with support cables 30. 
The support cables 30 are attached to the intake 16 and 
nozzle 17 so that the intake 16 is interconnected with the 
carriage 28 and the carriage 29 interconnected with the 
nozzle 17. The intake 16 and nozzle 17 are then 
15 disconnected from the nacelle part 15 and the carriages 28 
and 29 translated to the positions shown in Figure 5 where 
they are clear of the engine 12. 

The access doors 19 are then removed although it may be 
possible to merely pivot them to their fully open position. 
20 Four cables 31 (shown in interrupted lines in Figure 5 and 
also visible in Figure 6) are then attached to suitable lugs 
32 on the engine 12. The cables 31 pass through apertures 
in the nacelle part 15 to be attached to a suitable winding 
mechanism 33 positioned on the beams 25. It will be 
25 appreciated however that different winding or hoist 
mechanisms could be employed if desired. Indeed it may be 
desirable under certain circumstances to employ a 
free-standing crane (not shown) which is not directly 
attached to the beams 25. 
30 The engine mountings 21-24 are then disconnected to 

permit the engine 12 to be lowered by the winding mechanism 
33 on to a suitable cradle 34 as shown in interrupted lines 
in Figure 5. The cables 31 can then be disconnected from 
the engine 12 to permit it to be taken away for repair or 
35 maintenance work. 

A replacement engine 12 on a cradle 24 is then 
positioned immediately below the pylon 13 and the cables 31 
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attached to it. The engine is then raised by the operation 
of the winding mechanism 33 until it is appropriately 
positioned for its attachment by the mountings 21-24 to the 
nacelle part 15 and the pylon 13. The access doors 19 are 
5 then re-attached and the carriages 28 and 29 translated 
along the beams 25 to position the intake 16 and nozzle 17 
for attachment to the nacelle part 15. 

Following the attachment of the intake 16 and the 
nozzle 17 to the nacelle part 15 all the various services to 
10 the engine 12 are attached. Finally the beams 25, together 
with the carriages 28 and 29 and the winding mechanism 33 
are removed from the pylon 13. 

It will be appreciated that under other circumstances, 
it may be desirable to remove only part of the gas turbine 
15 engine 12. Thus for instance, it may be desirable to remove 
the core of the engine 12, but not its fan assembly. Under 
these circumstances, the engine fan assembly would be 
supported from the beams 25 together with the intake 16 and 
nozzle 17 while the engine core is removed. 
20 It will be readily apparent to those skilled in the art 

that other powerplant parts could be removed whilst leaving 
the remainder effectively attached to the pylon 13. 

It will be seen therefore that the method of the 
present invention facilitates the rapid replacement of gas 
25 turbine engine powerplant parts without the time and expense 
involved in removing the whole powerplant from the aircraft 
upon which it is mounted. 

Although the present invention has been described with 
reference to a particular type of powerplant mounting, it 
30 will be apparent that it is also applicable to powerplants 
with different types of mounting. 
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Claims : - 

1. A method of removing and replacing a part of a gas 
turbine engine powerplant (10) on an aircraft structure (13) 
characterised by the steps of temporarily attaching support 
structure (25) to said aircraft structure (13) at a position 
5 adjacent said gas turbine engine powerplant (10), attaching 
those parts of said powerplant (10) which are not required 
to be removed from said aircraft structure (13) to said 
temporary support structure (25), attaching those portions 
of said powerplant (10) to be removed to a crane, hoist or 
10 the like (33), disconnecting from the remainder of said 
powerplant and from said aircraft structure (13) said 
powerplant parts to be removed so that the remaining 
powerplant parts are solely supported from said aircraft 
structure (13) by said temporary support structure (25), 
15 removing said disconnected powerplant parts from said 
powerplant (10) using said crane, hoist or the like (33), 
replacing said removed powerplant parts on said powerplant 
(10) and connecting them thereto and to said aircraft 
structure ( 13 ) and subsequently removing said temporary 
20 support structure. 

2- A method of removing and replacing a part of a gas 
turbine engine powerplant as claimed in claim 1 
characterised in that said powerplant parts which are not 
required to be removed from said aircraft structure (13) are 
25 translated to positions which permit the removal and 
replacement of the remainder of said powerplant parts, said 
temporary support structure (25) including means (28,29) to 
facilitate such translations. 

3. Apparatus for use in the removal and replacement of a 
30 part of a gas turbine engine (10) powerplant mounted on an 
aircraft structure (13) characterised in that said apparatus 
comprises support means (25) for temporary attachment to 
said aircraft structure (13), means (28,29) for attaching to 
said temporary support structure (25) those parts of said 
35 powerplant (10) which are not be removed and replaced, and a 
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crane, hoist or the like (33) for use in the removal and 
replacement of those parts of said powerplant (10) which are 
to be removed and replaced. 

4. Apparatus as claimed in claim 3 characterised in that 
5 said temporary support structure (25) comprises at least one 

beam. 

5. Apparatus as claimed in claim 4 characterised in that 
said at least one beam (25) is adapted to be temporarily 
attached to a pylon (13) which supports said gas turbine 

1 0 engine powerplant ( 10 ) . 

6. Apparatus as claimed in claim 4 or claim 5 
characterised in that one or more carriages (28,29) are 
mounted for translation along said beams (25), said one or 
more carriages (25) being adapted to support said parts of 

15 said powerplant which ar^t not to be removed and replaced and 
translate those parts to positions which permit the removal 
and replacement of the remainder of said powerplant parts. 

7. Apparatus as claimed in any one of claims 3 to 6 
characterised in that said crane, hoist or the like (33) is 

20 mounted on said support structure (25). 
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